Anion recognition has grown since late 1960s just after the beginning of cation recognition. In the early stage the major problem of anion recognition was the designing difficulty of an efficient anion host because of the multi atomic structures except halides and the strong solvation of anions.
Anions are ubiquitous throughout biological systems and important for the development of medicines and catalysts, while various pollutant anions from the industries and the reprocessing of nuclear fuel have been serious environmental concerns. It has only been in the last twenty years that the fields of anion recognition have been expanded. But the attempted syntheses of cavitand 2 from tetrakis (chloroacyl)cavitand 3 12b and 1,3-phenylenediamine in various conditions (base vs. temp. vs. solvent) only gave octa-amidocavitand 4 in less than 7% yield, which is presumable due to the extreme strain of cyclic -N-C(=O)-bonds of amidocavitand 2. The analogous octa-amidocavitands (R = -(CH2)4CH3 or -CH2CH2C6H5) were reported by Cram et al. 14 Cram et al attempted to complex octa-amidocavitand 4 (R = -CH 2 CH 2 C 6 H 5 ) with twelve neutral guests, but only obtained a stable 1:1 complex with 1,4-diacetoxybenzene.
14 Octa-amidocavitand 4 has well organized, inward-directing eight N-H bonds for anion binding. 
Figure 2. The energy-minimized structure of caviplex 2 Cl -@4 using Spartan'04 V1.03 (Molecular Mechanics MMFF). 
@4
. Those proton peaks of free cavitand 4 were disappeared by the addition of 2 equiv of TBACl, and the further addition of TBACl up to 4 equiv doesn't change the peaks of cavitand, which confirms that cavitand 4 and chloride ion forms a stable 1 : 2 caviplex and the rate of the second Cl -complexation (k2) is much greater than that of the first Cl -complexation (k1).
12b
The energy-minimized structure of octa-amidocaviplex 2Cl -@4 using Spartan'04 V1.03 (Molecular Mechanics MMFF) shows a well defined 1 : 2 structure (Figure 2) . Table 1 shows the selected chemical shift changes in 1 H NMR spectra. The peaks of Ha and He which are both ortho to amide group shifted upfield (∆δ = -1.44 ppm) and downfield (∆δ = 0.85 ppm), respectively. The peak of amido proton Hb which exchanged with D2O shifted far downfield from 7.82 to 9.37 (∆δ = 1.55 ppm). The peak of acidic inner proton Hh of the dioxymethylene (-O-CH f H h -O-) 12a also moves downfield from 4.51 to 4.86 ppm (∆δ = 0.35 ppm), but the outer Hf shifted slightly upfield (∆δ = -0.11 ppm). The down field shifts of Hb and Hh are due to the strong N-H···Cl -and the weak C-H···Cl -interactions, respectively, both of which contribute to the stability of caviplex 2 Cl -@4. The far down field shift of He implies their hydrogen bondings with adjacent carbonyl oxygens as well as the deshielding effect of carbonyl group, which may result from the intramolecular planar 6-membered ring formation by the conformational freezing of bridging phenyl units upon anion binding. Notice the far upfield shift of Ha. It is also presumable that upon anion binding Ha directs inward where the magnetic shielding effects of south and north poles are operating.
The anion binding tendencies are fairly similar for fluoride, chloride, cyanide, or methanesulfonate ions. When octa-amido cavitand 4 in C2D2Cl4 was titrated with TBA methanesulfonate, the peak of methanesulfonate was appeared at -1.57 ppm on 1 H NMR spectrum and the maximum complexation ratio of [H] : [G] was also 1 : 2. But unfortunately the selectivity and thermodynamic parameters of octa-amidocavitand 4 could not be observed due to its strong anion binding even in a mixture of 1 : 1 CD3OD : CDCl3 and the insolubility of 4 in more polar solvents.
In conclusion, octa-amidocavitand 4 binds strongly anions such as F 
Experimental Section
General details. All commercially available solvents and reagents were used without further purification except tetrahydrofuran (THF). THF was distilled from sodium benzophenone Notes ketyl. Analytical thin layer chromatography (TLC) was carried out on Merck silica gel 60 F254 glass plate and column chromatography was performed on Merck silica gel 60 (70-230 mesh). 1 H NMR spectra were obtained using a Bruker Avance Digital 400 (400 MHz for 1 H and 100.6 MHz for 13 C) spectrometer. Chemical shifts are reported relative to tetramethylsilane peak or solvent peak. Matrix assisted laser desorption/ionization mass-time of flight (MALDI-TOF) spectra was obtained using an Applied Voyager-DETM STR Biospectrometry (NCIRF). Elemental analyses were performed using a CE Instrument EA 1110 elemental analyzer (NCIRF). Melting point was measured using a Stuart ® Melting point Apparatus SMP10.
Octa-amidocavitand 4. To a stirred solution of triethylamine (1.25 mL) in THF simultaneously were added dropwise a solution of tetra acid chloride cavitand 3 (500 mg) and a solution of 1,3-phenylenediamine (100 mg) in THF at room temperature under an argon atmosphere for 2 h, and then the mixture was stirred for 1 day. The solvent was evaporated under vacuum. The residue was dissolved in CH2Cl2, wash with water, and dried over MgSO4. After the evaporation of solvent, the product was purified by silica gel chromatography with a mixture of CH2Cl2/EA (98 : 2) as mobile phase (39 5, 151.0, 138.6, 138.0, 129.5, 126.4, 125.5, 121.7, 115.9, 100.0, 36.4, 31.7, 29.7, 29.3, 27.8, 22.6, 14 
